Clinical tests of balance in the knee osteoarthritis population: A systematic review  by Hatfield, G. et al.
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A374616
CLINICAL TESTS OF BALANCE IN THE KNEE OSTEOARTHRITIS
POPULATION: A SYSTEMATIC REVIEW
G. Hatﬁeld, C. Hammond, M.A. Hunt. Univ. of British Columbia,
Vancouver, BC, Canada
Purpose: Those with knee osteoarthritis (OA) have a high prevalence of
falls- a factor contributing to mobility limitations and difﬁculties with
activities of daily living. Poor balance control is one risk factor for falls
that could be addressed in the conservative management of knee OA. A
number of tests of balance are currently utilized in the clinical setting,
however while systematic reviews of these clinical tests of balance have
been published in other patient populations, no such review exists for
people with knee OA. Therefore, the purpose of this systematic review
was to summarize the available published data on balance tools used in
the clinical setting for people with knee OA. Speciﬁcally, the aims of the
systematic reviewwere to i) report commonly published clinical tools as
well as normative values speciﬁc to the knee OA population, and ii)
summarize available data that compares balance in those with knee OA
tohealthyolder adults, aswell as betweendifferent severities of kneeOA.
Methods: A comprehensive systematic review was conducted using
Medline (OvidSP and Pubmed), Embase, CINAHL, and Web of Science
from 1994 to November 19, 2014. Studies in English, on humans with
radiographically-diagnosed knee OA, and containing a clinical, quanti-
ﬁable measure of standing balance were included. Methodological
quality was assessed by two independent reviewers using a modiﬁed
16-item Downs & Black quality index. Studies scoring <50% (between-
group studies) or <70% (single population studies) on the quality index
were eliminated from the review. Publication details, sample charac-
teristics (sample size, source of participants, and selection criteria),
participant characteristics (age, sex, body mass index, knee OA severity,
compartment affected, and unilateral versus bilateral pathology), and
outcome measure characteristics (measure used, method, result mean
and standard deviation, and p-values (for between-group studies))
were extracted from each study. For between-group studies, effect sizes
were calculated.
Results: The literature search yielded 2720 unique papers; 20 met all
inclusion and quality assessment criteria. The clinical tests of balance
used in the knee OA population were the Step Test (ST, 8 studies), Berg
Balance Scale (BBS, 6 studies), Single Leg Stance Test for time (SLS, 4
studies), Functional Reach Test (FRT, 3 studies), Alternate Step Test (AST,
1 study), Tandem Stance Test (TST, 1 study), and Community Balance
and Mobility Scale (CBM, 1 study). The majority of studies (12 of 20)
were single population studies and made no comparisons between
different knee OA populations, or between those with knee OA and
healthy controls. Five studies compared values between those with
knee OA and healthy control groups, 2 studies compared values among
participants with differing amounts of varus alignment, and 1 study
compared thosewith unilateral knee OA to thosewith bilateral knee OA.
Except the AST, at least one study compared those with knee OA to
healthy controls for each measure. Those with knee OA performed
signiﬁcantly worse than healthy controls on the ST, SLS, FRT, TST (only
women) and CBM. The largest effect sizes were seen for the ST, FRT, and
CBM. No balance differences were observed between those with vary-
ing degrees of varus malalignment, or between those with unilateral
versus bilateral involvement.
Conclusions: Based on the available literature, the most common
clinical tests of balance used to assess those with knee OA were the ST
and BBS. Few studies compared those with knee OA to healthy controls,
but for those that did, participants with knee OA performed sig-
niﬁcantly worse on these tests than healthy controls, except for the BBS.
More research is needed to fully understand the magnitude of balance
impairments in people with knee OA using easy-to-administer and
clinically-available tests.
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Purpose: Physical therapy (PT) is an established treatment for knee OA,
with clear beneﬁts in symptoms including pain, function, and stiffness.However, despite the general improvements associated with PT, there
exists considerable response heterogeneity at the individual level.
Better understanding of this heterogeneity has great potential to opti-
mize, and perhaps personalize, use of PT. Here, our objective was to
explore potential predictors of response to physical therapy (PT). Spe-
ciﬁcally, in a group of Veterans participating in a comparison of group
and individual PT, we sought to identify predictors of 12-week response
in total WOMAC score across both groups. This was a hypothesis gen-
erating investigation with an objective to explore associations of
treatment response with multiple baseline variables in a number of
categories including demographics, self-reported OA-symptoms, OA-
treatment use, self-reported and objective physical function, physical
activity, prior injury, exercise self-efﬁcacy, and co-morbidities.
Methods: Participants were n¼247 Veterans with diagnoses of knee OA
(88% male, mean age ¼ 60.2 ± 10.0 years) who completed both baseline
and 12 week assessments (n¼73 missing assessments) of a clinical trial
of group PT (six one-hour sessions over 12 weeks, eight patients per
group) or individual PT (two one-hour sessions over 12 weeks). Because
primary analyses showed that treatment response was the same across
group and individual PT arms, we combined arms for these analyses.
The outcome for these analyses was percent change in total score on the
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) from baseline to 12-week follow-up, computed so that an
increase indicated symptom improvement. Using Pearson correlations,
bivariate associations were examined between percentWOMAC change
and the following baseline participant characteristics: Age, gender,
body mass index, race, marital status, self-reported health, tobacco use,
alcohol use, co-morbidities, intermittent and constant osteoarthritis
pain, pain visual analog scale, duration of arthritis symptoms, sat-
isfaction with physical function, history of knee injuries, history of knee
surgeries, use of assistive devices for knee OA, number of arthritis
medications, history of knee injection, exercise self-efﬁcacy, foot
symptoms, fatigue, quality of life, six-minute walk time, balance time,
chair-stands, and Community Healthy Activities Model Program for
Seniors (CHAMPS)-assessed physical activity. To identify variables that
were related to WOMAC response independently, baseline character-
istics correlated with WOMAC response at P<0.10 were included in a
multivariable linear regression model. Analyses were performed in SAS
9.1 with P<0.05 established as signiﬁcant.
Results: In these PT interventions for knee OA, percentage change in
WOMAC from baseline to 12 weeks ranged from -180 to 91 percent (see
Figure). In bivariate analyses, percentage change in WOMAC was pos-
itively correlated with poorer baseline WOMAC score, the presence of
back pain, and endorsing ever having any knee injury (P<0.05 for all);
percentage change inWOMACwas inversely related to satisfactionwith
physical function (P<0.03). In multivariable models, improvement in
percentage change in WOMAC score was related to baseline total
WOMAC score (as baseline WOMAC scores increase, percentage change
in WOMAC improved) and endorsement of ever having a knee injury
(R2¼ 0.08; Pmodel<0.001; PBlWOMAC<0.001; PBlInjury0.03). After
accounting for the other variables, presence of back pain and sat-
isfaction with physical function were not related independently to
change in WOMAC (P>0.05 for both).
Conclusions: There was considerable heterogeneity in 12 week OA
symptom responses to group and individual PT interventions. Better
responses were observed for those with more baseline OA symptoms as
well as those with a prior knee injury. These ﬁndings need validation in
